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PURPOSE.To reduce a surface pit of a compound semiconductor hetero-epitaxial layer, upgrade the evenness of the layer 
and reduce carrier concentration in terras of a hetero-epitaxial layer growth method for GaAs or the like on a silicon 
substrate. 

CONSTITUTIONS natural oxide film on a silicon substrate is removed and a compound semiconductor low temperature 
growth layer 2 required to generate a growth core is formed thereon. Then, a first compound semiconductor epitaxial layer 
3 is formed at a temperature of 600 deg.C or higher but less than 700 deg.C. A second compound semiconductor epitaxial 
layer 4, which minimizes the number of pits is formed thereon at a temperature of 700 deg.C or higher where a third 
compound semiconductor epitaxial layer 5 whose carrier concentration is low, is formed at a temperature lower than 700 
deg.C V/III ratio, annealing temperature, annealing atmosphere and raw material gas of Ga or the like are optimized 
during the formation of each compound semiconductor epitaxial layer, which makes it possible to reduce the number of 
pits and enhance the evenness of the surface. 
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*V»T», S i g«iSK£ 7 0 01C«±JC)HBLTV/ 1 40 

I IJtfc 1 3(C*^UT*«J4 O^OMOCVD-r^Zi: 
lC<fcoTJ?£2. 0^mffl3l2tOGaAs^/j;^2 

[0 0 4 4] SilSgpg (07*<7)*#fBD 
ftfttCS iSfiiSKS:7 0 0t:*j*K:»aU V/II 

T. S3©Ga As#e>fc*fl:£1t#3ittxtf**S/-* 

[0 0 4 5] 0 8li, fS6*i: « 2 S6S6««>J«fi3J&(C «t 
&Ga Asxf^^i>-v;ug(7)#t®(7)it^EIT', (A) 50 
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tiSEIHftgifHfgg. (B) tif-v hS-g&^LT^ 
xt'dr^v^j&S^tcj:**:. Ga As 

i ofk^ft^flcxtr* *i/*frm*a&t&mff>v/ 

L/T. 3. Inmfr(b2. 7 nmJCflgflgLT^-S. * 
7c. GaAsj&»e>fc5JB2 0ffc£4*#^xe**S,-* 

;i/*4&iafi-r6iB«)x/i i iit£:{g<-f3zi:(c<fc 

oT. fcfyheasi. ^©3|SPgfig^S(CJ:bSKLT5 
x 1 05 cm-2^63xi05 cm-2(C|gj«L/T^5, 
[004 6] 3 tof^OXteWmfrsT- Dirt* 
^A/j&g^&fcfc^TlJ, S i g*£±{Cfb£^^ft 
<5S^^S U -fcD±(cm 1 co-fb^^ttx fcf 
**S/*;i/*fcj*fi1-6IB0>V/I I IJtJ3«tt>'«2(3D 
ft^«M^»xif>*S/-* < n/ff«:jafi-t5IK®V/I I 
lifcfe. *3©ffc^4M*!t*x^**£/^;i/Jifeiafiiti 
*£ISc7)V/I I IJtiytfiV^ffl. «JC2 OJ^XRC-f 

[0047] (m$$em) znm&moit&fatmtt. 

[0 0 4 8] Si £^(Cfc£4^^£87XM£Ji 
3. 3«7)|Uifi^fc^ifiMK*/\7 L D x tZft * i, v )lf% 

[oo4 9] «^#e»(x n*<?)£mz±vT> zo<t 

WSffl±{CEg^ L C^MlMS^x f ^ * 2/ ■» ;i/ 
If&TX-^tSIBlCfc^aTifci^tSrlg^Lfe. 
[0050] m 9 «, ^3 S^eMCO-f b^4^^f - □ 
X t* * dp £/ ^ ll&L&H&O) 7 - - ;b^W^ST'S> 

O^LTl^. 3(7)0(7). fiJZ<gfiEEfi 7 6 T o r 
r. vmmtfZftmo. 3 5Torrff)*At ^ 



(7) 



ftffl* 6-177046 
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f^760Torr, Vfflm#X&E0. 6To 
r r 0)&B ffl&fgffij] 7 6 0 T o r r. VJ&Dft 
#*#l£5. 7Tor rfflj#.Ci. BU&tfiEHlT 6T 

0 r r. VMRW^jME 1 . 3 T o r r fflj&DfcTH 

[0 0 5 1] i©SU6««Hfc^*^*Af-n 
l^^ytMSJilCfi^t. MOCVDlCtoT 
S i «g®±KG a A s £xt:**J/*;w&R*4Sa& 

[0 0 5 2] [fgKDUSO 

ja^f *{CH2 & 1 2 s 1 m, ASH3 i34sccm 
#Al. SJ5frtEM7 6TorrtU Si£ffi£ 

1 o o o-ct' i o^iuoni/TiimuK6RS!£t&. 

W«(7)XS{CfeV^T. H2 <Dffi3L\t®.t>*>fo\ SJ&'W 20 
l^;&%7X-;i/lJI#rt-Ctt5Efc&fcK ttz, Ga 
A s feJ*S1"4Ifi^iJSJC:«®rt»Kf>Mll/feG a 
A s A^-rSOTSrKr^fe^CA s H3 5: 3 4 s c c m 

[005 3] W.2W& 

S i*«0>fflJKfe4OOlCgWCRflU AsH 3 5:2 
66 seem. h'^fM'JOA (triraethy 
lgallium TMG) U8scc m^ALTG 
a A s {&fiJ&RS£ 1 0 n mWttmZlttz. 
[0 0 54] m3ffl§ 30 
*C SiSfi&IHIU -<£±(C6 50-CT'AsH3 
5:67s ccm. TMG £2. 5sccm#ALtfS 
0. 5w mfflf 1 ©G a A s il^^ * ^t;H^fiL 
tz. 

[00 5 5] £4©Pi 
mi (DC a Asxfcf**S/-v;i/jl0fifcgS:tp»il,, Si 

Sffi$:9 0 0-C^T'^SLl 5#ra7X-;i/&f7ofc. 
ICPS. ©SfrtffM7 6Torri:U A s H 3 # 
E50. 1-1. 6T0 r vOVmimtLtz. Z0)& 
t5mm.tlt A s H 3 tfffitfXgHli. 5 09 »CfcV ^TBUSc 40 
A-DT*SSftTH-5. 
[0 0 5 6] J&5@H 

S i WSftnaWlU 6 5 0TCT'AsH 3 
5:6 7s ccm, TMG&2. SsccraiALt^ 
2. 5 AmCD±JfCDfS2(Z)Ga A s x^^^l/Jf* 

[0 0 5 7] 0lOtt. 7^»ftEi:GaAslW 

**>-wi/jf<z>*®¥il1i0>KH&El (1) T-fcs„ ziroia 



$fiG9£riKB!<Bgti. G a A s xfcT* *S/-wi/Jf CO^ffi 

[0 0 5 8] S iaStfLhlCriKOfcGaAsfiiSBRfiS 
0±JC*5LfcJ6 1 ©G a A s it^^yt;H£7- 
-;i/Lfcj&»ofc*&£<D. SJJ©S2©GaAsiW 
*^;i/JS£f!&-fSi:, £<DHK3SftT^*J:-i 
fC. RMStt4. Onrat'feot. RMS AM . Onm 
W7tfc*J. 7x-;b(C«fc£gffi¥i§tt<D&g##6ft 
•StfHi, As H3 ftEEtfO. 3 5-1. 3Torr«^ 
ftT'fc* 3 

[0 0 5 9] (£2 0)30*) 

ffl&f 5:12slm. AsH 3 5:34sccm 
5B?»rtm*S:7 6Tor r2:U S i£f£& 

.1 oooicT'i omtmLT&tmmmzLtz. 

ftKj]*>7--)limWT'imt>*>fj*\ itz. Ga 

a s z&$tf&xmm&fm i g<Dfamztf%utzG a 

A s Tb^-rSOTSrRS^^^JC A sH 3 J34sccm 
mALtz. 
[0 0 6 0] ^2©Pg 

5 ig«tf>iSS£4 OOTCSRJCWaU A s H 3 5: 2 

6 6 seem. TMGJ:18sccm#Al/tGaAs 
ffi%J&%MZ 1 0 n mfiflWMa-life. 

[0061] m3m 

Sig®5:#ffiU I©±i:6 5 0t;t'AsH3 
56 7s ccm. TMG&2. 5sccm£ALTi¥£ 
0. 5Atm(Dfll©Ga A s xhf* A/Jffcj&gL 
£. 

[0062] m4|gjSg 
£l©GaAsx£**£/ir;UJI<&fig£$:WiU Si 
g«5:9 0 0X:ST-#iSL 1 5»fa7--^5ffofe. 

S^ft^H^S: 7 6 0 T o r r t-U A s H 3 
#I£5: 0~ 1 0 T o r r ©USTeSHbLfe. 30>J5y&tf 
Wffi^i: A s H 3 #ffitf)«SH»i, H9 KisnTiffiSB - 
CT'^SftT^S. 

[0063] ^5©Pg 

^tf)$>i:. Sij£«5:£tf»fiU 6 5 0tcT'AsH 3 
56 7 seem. TMG5:2. 5 s c craiAlTSci 
2. 5AtmCD±^(7)^2 0GaAsxf^^i>-v;u^5: 

[0 0 6 4] 01 Hi. 7;b-»»EtGaAsxt'5! 
**>*;WI«>Sffi¥«ffi©IHfliia (2) T?*4. 30)0 
<Z)$$E&li7;i/i/>#jE. JWttGaAsXt:**^;!/ 
«<^i5Hi5W«SBSS:a«LTV»*. RMS#4. On 
mjetTtfty. 7--;btc<fc6S3^fflfb0)efc##^'b 

tl<2>C0lX. AsH3#ff#0. 6~5. 7Tor 
[0 0 6 5] (3l3tf)|gffl 
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£ 1 2 s 1 m, ASH3 5;34sccm 
3AU JBfctfl*£E#£7 6Tor ri:U Sig«5: 

1 0 0 O-CT' 1 o#mmLTsmmt:%&Ltz. 

#*0>I©CJ3^T, H2 flWiaKiSEfc&fcK JBStf 
P»3E*t.7--;uxS^T*{i|lit>?j*^. Ga 
A s S:fiicfi1-SXS^H®E£:t©rt8PfC#ifLfeG a 
A s #$HB-f 5(0«:l8Cfeit>{CA s H3 £ 3 4 s c c m 
#ALfe. 
[0 0 6 6] %2$m 

S iSSOSS5:4 OOTCggtCKSU AsH3*2 
66 seem, TMG&1 8 s c cmlAUGaAs 
(&&£R1£ 1 0 nmSflE*ma*fe. 

[0067] H3©Pg 
fttC SiJHg&ftaU Z(D±tC6 5 0lCT'AsH3 
£6 7sccm, TMG&2. 5 s c c m^ALTJf $ 
0. 5/itm^lOGa Asx^^^^-v;i/Jf$:^fiL 
Ac. 

[0068] 314 
£l<Z>GaAsi£**^-WWf0j&g$:t£WiU Si 
g«£9 0 0X:*T'#Sb 1 5f»B7--,rt/feffofe. 
3®flR. A s H3 SSatS: 3 4 s c cmiiU filSWE 
#&50~7 6OT0 r rtfXBHT'iEffcLfc. 3C0£ 
AsH3^fftt0. 14~2. 1 To r rC0*SBT' 

[0069] SfS5@|5g 
r©*4:. Si &tR&fftfKfiU 6 5 0*CT*AsH3 
H7scca TMG&2. 5sccm£ALTJ£$ 
2. Z)(im0±m<D&2<DGaAs3mft*>;T>)l!g£ 

[0 0 7 0] HI 212, ®S*rtffi*fcGaAsXlf* 

ttSffitfrtE*. JKttiiG a A s x^* *£/*;bJftf)g| 
ffilHi£MWMBaS:3%LT^«. RMS#4. OnmOT 
£fc»J, 7x-;UC«fc4*ffiTOtffl*#^*e>ns© 
12, fiJC*l>lBEA# 2 2 0 T o r r Rh©*ft. A s H 
3#EtfO. 6 2JiO:<7)5feftT**-S3i:^t)^-5. 3.4% 
(219 9 (OWjKA B C D(C-f* ixS. 
[00 7 1] ±iB0IU6^|{C J3V \ttt, G a A s <gS$ 
S®, 8SlcOGaAsXfc?**>>V;ujf, ±S<Z>£20 
G a A s iW * >>vfrm&l&&tt>]8WgW£j]t: 7 
6Torrt L fcjft llOTorr #TT?*fttf±«3 
i:(ltSC0¥ii4 > Sffi^-r'5±«^2<7)G a A s Xfcf 
* * -V )im Sff * 3 i: #T' £ fc. 3.0>JtEttftlC£v 
(2, fb^^fttLTGa As, AlAs, InA 
s, GaP, A IP, I nP££li.Itt(3<Z)i&ii$:EH 

[0072] («4 stag) mew j: ^ ica£jfo&»e>, s 

i £«C0±tC4 0 0-5 0 0-CW£<7)<&§LT-it£%l*m 

#(sawayiS:fiRftu -5-o±ic6oo~7 5ox:gg £ 
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<o±ic-en «k i j ^f>Kk *aLKi? a >y 7 7 - 1 

[0 0 7 3] fc35tf. iWE0>28BteJ»ffiKJ3V*T 

12, {fc^w^iftflsajaAi&fiiwLfeajcmaofi:^ 

$#a*»x£* ^S/ir^fftft|f 

[0074] IffiJ:: (C{&^£V0>&fi#3E*l 5 ffi 

■L GaJKftel/CMJ (TMG) £$ 

Hfifc. TMG0$M*B«W«V»fe«>. ft^,i^(${g 

20 tc<gfi{fr*sr.£#T*£fcK 

[0 0 7 5] r05«t«ffl^nxe#*£/->r;urit*3(f 

(tmg) «t»;a#&£#{g<, {SiST-^-r-szi:^ 

T'g-5hVx-?Ml/#U7.A (TEG) Sffl^Tfk^^ 

[0 0 7 6] GaHWfcl/CTMGfeJ§^6»6J:»Jl& 
&TV^y77-Jf£j&g+£Z;i:l;:J:»J. 

S<;x^;i/^U7A (TEG) fe«v>. fb^^fWS 

#'J7A (TMG) *#v^3£tC£oTI*I£ft#£ 
B(fHHb-r*«>S:l»<ii:««-e**. 

[0 0 7 7] *©5Q|WCfeV»Tti. MOCVDCfco 
TS i»K±ICGaAsx^**S/^*S:rt*-r*X 

[0078] miSPg 
®Sf *(CH2 fe 1 2 s 1 m. AsH3$:34sccm 
CDS£lT'i»AL. S/StP*ffi^$: 7 6 T o r r t U S 
iSISSrl 0 0 0-CtC^tTl 0^MSWH*LTS«» 

ftRsw^-r*. «*«>iatc«v^T. H2 (7)^12^ 

a A s tMmt Z(DZffi<tztb, ASH3 $:34scc 
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[0 0 7 9] &2m 

S i Slgtf>iSg£4 0 O'CmSlCl^iSU A s H3 £2 
66 seem, TMG 5: 1 8 s c cm&ALTG a A s 
ffiSJftAf & 1 0 n mgfl&Jt**S. 
[00 80] £3&P§ 

A s H3 6 7 s c c m 

TMGgSfi 2. 5 seem 

TEGSfEJI 2. 6 s c cm 



4 5 ox: 


TEG 


5 0 CC 


TEG 


5 2 CC 


TEG 


5 5 CC 


TMG, TEG 


5 7 CC 


TMG, TEG 


6 0 (TC 


TMG 


6 5 CC 


TMG, TEG 


KE 


5000A 



[0 0 8 1] &4JSK 

S i g^CDiSSfc 6 5 OTCtCffiftU 5J#£(*!tC A s H 
3 467sccm, TMG £2. 5 s c c m0>8Sfl;T'3l 
AI/TJPS2. 5/*m<7>GaAsXfcr*3fS/-v;i/Ji£:j£ 
At 6. 

[0 0 8 2] HI 3tX. ^4|Q60!lOGaAsXtr^* 
2/-t ^HO-^i&tti: A>y 7 7 HlJftJtilSBSffiBI?. 

(A) li^hflBflt (B) ttipdSttS:a<LT^4. 3 
<7)H13 (A) . (B) (C*tbn-S«fc9»C GaSCftt 
LTTMGfcJBufctldtt. 5 7 OTC&TT'/W 77- 

¥®tt««Wfr4. LfrU GajgtftilUTTEG&E 
nfcfltett. 5 7 0TJ«TTA?77-Jifca*l/Ct» 

5 0 0"cgs*r-{±A-y7r-Sro*®ot:«v h&gi: 

[0 0 8 3] ZKOJ^tC, Ga A s (SS^ftSCD^B^ 
ft&SWJ-f <fcoT<fc y*InWIfcG a A s x 

Ai§Jg\t<i 9 or #6 5 8 oV:8fl6WlS3T?*S-i:# 

ifflWWCfittStoMIMHIWtt. G a A 
s, AlAs, InAs, G a P, A 1 P, InPfcJ: 

[0 0 84] (*5£S&0!D S i £tit«0> I 

VJ££|g±tCG a A s «Wte4fc¥*ttx£ **S/lr/l/ 

* J/ * ;i/jitf>gStf>[H]i£!$: We L T¥Sft L fefcCflte 
4W^#x£**S/**Ji«:j«SLT. zroffc^MHi 
fltiW^^t ;uJI<7}*S 1 tt ZZtifUfr^ft 
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v Wfc£*WH**x tf^r * * ~ i: #T-S © 

[00 8 5] 3<7)Hig^J(D^xDXt; , ^dri/-v;Ufi£^ 
ffili. Si«g»®IV«5»g©±Wt^4fc^#<Stt 

*'j*»asv««T7--^/Lrwi^«s{B«u -en 

[CfcoT^^M^ftx^^^i/^^SOTSSOT^-v h 

J6MO^f-axt:^^^^;i/fig^ffi(cj:oT. Sig 
«tf)±»CG a A s0fcj*ft1-*XB«:SW!"r*. 
[0 0 8 6] H14IJ, HSHJg^J^xnxf^dr^ 
Y^j&RtfSfllSI&tPiHT*. (A) ~ (C) liS-iS 
&Sl/Tv*S. iaBBCfcuT, 11(±S iStg. 12 
tJG a A s <&gj$£ji, 13tiGaAsi^?if^;i 
20 if, 14tGaAslW^i/^Mt'$4. ZLCDXg 
fftHUHlC «fc o T 2 ©HEW©^ Dlt^iri/t 

[0 0 8 7] mim (HI 4 (A) #83) 
S i&tgl l©±CMOCVD4)t(OJSl»*iStCJ:oT. 
J*31OOA0>GaAs{gjBJftAVl2£ftftU 
TJI£3/imODGaAsXfc;#3fi/-Wl,Jf 1 3 SrfiJcJ^f 
5. 

[0 0 8 8] £2©PI (HI 4 (B) #88) 
Ga Asx£$t*i,*;i/JIi 3 0>Eli£!i8:*pr4*ffi**«j 
30 1 wmWBLTi?cS2/xm^a^Ga Asxtf^dri/ 

1 3 mt. 

[0 0 8 9] 3fS3©|£ (HI 4 (C) #88) 
¥&ftLfcGa AsXfcT*:Jp£/-Wl/Jf 1 3OT±(C. 6 5 
0 1C T'SjSG a A s L- T G a A s if 9 * >> -V ^ 

m 1 4 fcj&s-r 

[0 0 9 0] H15li, JHoSBSfiffto^BXt:**^ 
*Art*HfflSC *o TJ«* L feG a A s J|*9<Z>l)!(?ra 

timmmrnx'Sb'). (a) ttt^ja*£8raa*u 
(b) itz<omm<D^.A^mx'^.ALtz^ 

40 feafcLT^*. HI 5 (A) (i. Si SSI 1 ®±fCM 
OCVD^ro^^CtoT. 1 0 0 AcDG a A 
sfSaWMWl 2fcja*U «HT*3 3*m0)GaA 

SWL/T^«fl:Lfe«tC6 50t;fGaAsl^*y 

[0 0 9 1] HI 5 (B) IX. S 1 0>±ICMO 

CVD^gSffilCtoT. HSlOOAfflGaAs 
l&Mfi&N 1 2 fcj&RU JK^TffS 3 m m<7)G a A s 
50 if^^yHl 3 5:fig*U *<&*S£m Mml 
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mZ6 5 OXLT'G & A s JL£#*i/v)lMZf&&ltz% 
X^v M)m*LX^&Z£fft>frZ. 

[0092] St. i©safifl©^f-nxt:**s/v;i/ 

J*S#ffiKJ:*G a A s fgaXtmVftimit 17 0s 
e cT'fe'J. SkfcS (X^©#fiiiM*M2 2 0 s e c) (C 
&«X%&iit)W±LX^ZZttft>fr-otz. ZOUffi 

a a s <mzitGmm»-m^xhmKMmz 

&C6Z.k.ttf3#ok. it-. 3(Z)GaAsx^^^ri/ 
■wH 1 3 &W»Lfef60>7x-;uaSB*, 8 0 OlCJgt 
±7'&£ fc±IEi:H«<a$Wllfc4 VZZtLffbfr^tz. 

ttz. it&i&mfeLX**^ m 1 3 stfULfeft 
<DM^vm7iM<Dm3izm<ziitfx<zz. nivtm 

fs.zm^zttfX'Zz. 

[0 09 3] (fl!6££ft) %fe S iS«±ICMOC 
VD(C«fco7Ga As^{fc^^ftxtf**t/*;u 
JifcJ*Jt1-**£. (1 0 0) - (0 1 1] 2' o f f 
S iSStif^Tllte^lCioT^ttKt. 

[0 0 9 4] 016(1 fl63fM>7x-;H8«:*f1-SG 

74)\> (1) T?»5. Zto-nmztiWXVt* Si&K£ 

a s h 3 #H^*T-ii^ i o o organ? 1 o#ra7v 

(-0 . 4 0 0X:T*S10 0AOriW«S:» 
{«t«fe«>©GaAsfiiasWait:J«ftt (n) . 
(C6 5 0GT'j?a3. 0 « mtf>i?M£ai<Z>G a AsXfc^* 
*5/*;Hfe*ftLTV»5 (A) 1i\ Z.0MS&&rC* 
S i S«±<7)G a A s ffiBJ*WI<Z)±»C0WtfeG a A 
sxf **i/-wi/Jfli, S iaffilCStt* [0 11] J 
mz*h747'x.v*Lrz&&K&*VlZ&V* CO 1 
-1) ^fS]tCXh-7-r7x7^Lfc©^{C)i>-9-{C^S 
tfcfifc«poTH4. *J3. ±JBO (0 1-l]ffl(- 
1] (iii&tt (l]-©±tCA-€:f«fbT«IBt*«** 

[0 0 9 5] St. S Ui«£NH4 OH/H2 O2 $ 
WLX'ffitEM Ltd&. S i £«tf)7'J * fc 8 7 5 TJfit 
TWA s H 3 #H^TiT^3i:tC<fcoT. S igffilCfc 
CO 1 - 1) 7x.y*L£g£(Cj£ 
(0 11] *I^KCXh5-fyx-yf-Lfe«^c 
«*"»«Cfc.5<Stf|«:tio|t|£ft0>G a A s iWt i/-v 
LT. ZOTlSSti. aulEOJiSOG 
a A s«ftKtt«LT««t^>«ii¥S'ttX)<ll(r^i:*« 

[0 0 9 6] i<&eft£ffi(&S!fl;tt, S iWS07V< 

-?i&g#i ooogo«§£(i s i - As®tKy> 
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o'tcu s i — a s cD^ti* < . tiwmamvzii 1 ji 

EffG &&*Mlzm£mz_<o1xztlZ&B+Z£%z_e) 

[0 0 9 7] St. 8 7 5-COTT'7'JK-^Lt^ 
A\ G a A s 0£fitt^M6ffi¥gttfc: fcv ^Tffi^lT V x£ 
MH(1 S i - G aj^*<»v^> KT'fe4±. 3S2J1 
SO A s SilCOftmiO K#*l Si/GaA 
s ©tt*}=tt##«fn3ft.6 3 1 (C&£ fb*l6. 
St. -«(C, GaAs@AfiKftcft feS^JfiScil&C 
7X-;ng&jgAt£i:. Ga A s&A4>0)ftHS&8i 
ffilT'f . gffi¥«tt *&S7* t 5 3 fc/fofro 7^-5. 
[0 0 9 8] 017(i. fia507--;na**t4G 

r-f;u (2) z&z. z<Dlsmzis^x& Sig«£ 

A s H3 SfflJWtiT? 1 0 0 0G7* 1 0#R37U / <-i' L 
(-f) . 4 0 O-CT'iiS 1 0 0 A<0J«*«S:«at4t 
A0)GaAs<Slj$JUf&J&ftL/ (n) . 5 0 0GTJ? 
$1. 5<tm©JMS*©GaAsxt:*d|rJ/ir;uafeja 
£L (a) , 9 0 07. 1 0W<5(?>7--)lZn^ 
(-) . .|ftf, 5 0 0 77J?£ 1 . 5 « mamsjtoG 

a AsJf£j&R76j$<W>7x-;ujcj:o7. *R3£:W 

[0 0 9 9] 01 8(1 Sfefctf)7x-;n;g$:;£7£G 
a A sAfOlW^i/f ^l/fiWtfrffi® JOftiME^ D 7 
74)1 (3) 3^vS(Ct>^T(l S i&fSS 

A s H3 #H*WT 10 0 0771 0#fiB7U 
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